PYLORIC VALVE CORKING DEVICE AND METHOD 

CROSS-REFERENCE TO RELATED APPLICATIONS 
[0001] This application claims the benefit of priority to U.S. Provisional Pat. App. 
Serial No. 60/__,_ filed August 2003 (mailed August 10, 2003 and entitled 
"Pyloric Valve Corking Device and Method" by Daniel R. Burnett), which is 
incorporated herein by reference in its entirety. 

FIELD OF THE INVENTION 
[0002] The present invention relates generally to weight loss methods and devices. 
More specifically, the present invention relates to methods and devices for partially 
and/or intermittently obstructing or reducing the flow of gastric contents across the 
pyloric valve. 

BACKGROUND OF THE INVENTION 
[0003] Obesity is a condition that is of epidemic proportions in the United States. 
Recent government studies have indicated that up to 40% of Americans are obese and, of 
those, almost 20% are morbidly obese. In and of itself, though, obesity is not the 
problem. The difficulty with obesity arises with the multiple conditions, including 
cardiovascular disease, diabetes, and obstructive sleep apnea, that occur with this 
ubiquitous problem. There have been many attempts among the prior art to treat obesity, 
all of which either have serious side effects or are ineffective. 
[0004] For example, various diets, supplements and pharmaceuticals have been 
developed and marketed in an attempt to treat obesity. None of these, though, have had 
any significant benefit to date with the exception of some of the pharmaceuticals which 
have also been associated with many serious, life-threatening conditions. To date, there 
are no commercially available supplements or drugs on the market that have been found 
to have significant success in weight reduction. 

[0005] Recognizing this, the medical industry has begun turning to more extreme 
measures, the best example of which is the Roux-En-Y gastric bypass. More effective, 
but also potentially lethal, this major surgery with 1-2% mortality, 6 month recovery 
period and a price tag of tens of thousands of dollars, is still increasing in popularity due 
to the inefficacy of other treatments. Gastric reduction, or simply removing a large 
segment of the stomach, is similar to gastric bypass in its potentially lethal complications. 
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[0006] There is evidence, though, that benefit can be derived from the reduction in 
gastroduodenal flow. For instance, as presented at the American Society for Bariatric 
Surgery conference in June 2003, it has been discussed that stimulation of the gastric 
vagus nerve with subsequent reduction in gastric motility resulted in loss of over 20% of 
excess weight in a nine month period. Furthermore, there is data suggesting that a gastric 
vagotomy is also effective in the treatment of obesity trough a similar mechanism. These 
therapies, though, require highly invasive, sometimes irreversible, surgical procedures. 

SUMMARY OF THE INVENTION 
[0007] The current invention, on the other hand, is completely non-invasive and 
completely reversible. Thus, in the treatment of obesity and other conditions in which 
delayed gastrointestinal transit is desirable, the devices described herein allow for the 
safe, controlled reduction of gastroduodenal flow in a completely reversible manner. The 
devices generally comprise an occluding member adapted to expand from a first 
configuration to a larger second configuration and a bridging member extending from the 
occluding member, the bridging member having a length which is adapted to pass at least 
partially through the gastric opening such that the occluding member obstructs the gastric 
opening, wherein the length is further adapted to permit the occluding member to 
intermittently move relative to the gastric opening. More particularly, a system 
incorporating the devices described herein may comprise a first occluding member and a 
second occluding member each adapted to expand from a first configuration to a larger 
second configuration, a bridging member extending between the first and the second 
occluding members, wherein the bridging member has a length which is adapted to pass 
through the gastric opening such that the first occluding member obstructs the gastnc 
opening and is retained by the second occluding member, and wherein the bridging 
member is further adapted to permit the first occluding member to intermittently move 
relative to the gastric opening. 

[0008] The device may be configured to decrease the flow of contents from the 
gastric space, e.g., the stomach, into the intestinal tract. This may be accomplished 
generally through the placement of a transpyloric device which is easily placed and 
removed. Once placed, the device may partially and/or intermittently obstruct the 
pylorus, thereby decreasing the flow of gastric contents into the duodenum. 
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10009] The reduction in flow through the pylorus can be tightly regulated with an 
active device, e.g., a pump or metering valve, which, in the case of a pump, may be 
designed to pump the contents of the stomach into the intestine or, in the case of a 
metering valve, may be designed to actively control the flow therethrough. Either the 
pump and/or the metering valve can be operated and powered externally. This active 
valve or pump variation may also incorporate temperature, pressure, or P H sensors in 
order to determine when the active valve or pump should be engaged. Moreover, this 
reduction in flow can be more loosely regulated through the use of a passive flow 
reduction mechanism which spans the pyloric valve and decreases the effective diameter 
of the pyloric valve. Furthermore, both the active and passive embodiments can be 
adapted to incorporate slow-release drug delivery and electrical stimulation technologies. 
[0010] Applications for such an invention include weight reduction and treatment of 
malabsorption syndromes, among others. In addition to the reduction of gastroduodenal 
transit the active mechanisms can be used to increase transit, thereby causing the 
dumping characteristic of an effective gastric bypass surgery. Both of the variations, as 
well, can incorporate an expansile foam in the inflatable portion in order to prevent 
accidental rupture of the device with subsequent intestinal migration. With the presence 
of foam, any potential puncture of the inflatable membrane (ideally made of silicone or 
other biocompatible material) would result in maintenance of volume of the present 
invention. 

[0011] The devices can be placed either using endoscopy with direct placement, or 
through simple ingestion with programmed inflation of the occlusion members to effect 
the pyloric anchoring. For example, one of the occlusion members could have its 
inflation port covered by an acid-sensitive coating while the other is acid-resistant but 
erodes at the pH found in the intestine (-6.0). Thus, once the device is ingested, one of 
the occlusion members will expand retaining the device in the gastric space after which 
gastric motility will eventually move the remaining uninflated occlusion member into the 
intestine. Once the second, occlusion member contacts the intestinal tract, the inflation 
port may be eroded by the intestinal milieu and the second portion may slowly inflate 
leaving the device spanning the pyloric valve. 

[0012] During removal, the device may be equipped with a metallic ring around its 
inflation port in the gastric space. Once removal is desired, a magnet-tipped suction 
catheter may be advanced into the patient (or placed using a nasogastric tube). Once an 
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optional sensor has indicated that the magnet has engaged the metallic ring, a vacuum 
may be activated and the entire device deflated through rupture of a pressure-sensitive 
barrier in the case ofthe dual inflation mechanism, or through simple application of 
vacuum forces. In the dual inflation port variation, while the intestinal port may remain 
open, the inflation port may be designed for low-flow such that a vacuum force will 
overwhelm its intake capabilities and allow for the decompression ofthe entire device. In 
the instance that the device has been ruptured or punctured and suction is not able to 
compress the expansile foam, the device may be removed using endoscopy. 
[0013] In alternative variations, the device can be composed of a slowly degrading 
polymer placed either through endoscopy or through ingestion. In yet another variation, 
the device can be placed by endoscopy and be formed from semi-rigid compounds to 
ensure its integrity in the hostile gastric environment. The inflatable portion ofthe device 
could take virtually any shape provided that it intermittently occludes the pyloric valve 
and does not cause permanent occlusion. The bridging member between the inflatable 
portions can be a variety of sizes including a millimeter or less (in order to not 
significantly reduce pyloric sphincter diameter) up to 8-10 mm (to severely reduce the 
functional diameter ofthe pyloric sphincter and achieve obstruction of flow in this 
manner as well). 

[00141 The devices may also be utilized with a number of gastric fillers. The devices 
may be used to prevent premature passage ofthe gastric filler as well as to maintain a 
sensation of fullness for the patient. To this end, the bridging member or tether between 
the two occlusion members can be of varying diameter ranging from less than 1 mm up to 
10 mm in diameter to provide reduction ofthe functional diameter ofthe pyloric sphincter 
and/or to prevent premature intestinal migration of a gastric filler. The gastric filler used 
with this device may be as simple as a dietary fiber to as complex as a specifically 
designed polymer. Regardless ofthe filler used, the devices may assist in gastric 
retention ofthe filler. 

[00151 The devices described herein may incorporate a number of safety features. 
For instance, the devices may incorporate an expansile foam inside the expanding 
portions ofthe device. This expansile foam may ensure that any minimal (or even 
extensive) puncture will not result in distal migration ofthe device with potential small 
bowel obstruction. Instead, the device will remain in place straddling the pylorus leaving 
the remainder ofthe bowel undisturbed. The external surface ofthe device may be made 
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of a variety of biocompatible materials, e.g., silicone, although any biocompatible, 
airtight snrface will do Another safeguard may include the use of brigh, colonng m the 
expansile foam, e.g., visually distinc, dyes or markers. Thus, with instructions «o 
examine their feces (a, .eas, cursorily), the patients or phystcians will have an mdtcatton 
tha, there may be compromise of the device, however unlikely, if mere are bnghtly 
colored flecks in their feces. Alternative*, the device may be designed ,o compress wtth 
„pture. in mis variation, the device may omit any expansile foam, but instead have an 
inherent elasticity which provides for complete collapse of the device with rupture. Tins 
collapsibility cou!d be provided by elastic members inside the inHatable members or use 
of an eiastic material for the device itself. This safeguard may not prevent «**n* 
passage, bu, may instead encourage complete passage through me entire bowel tn the 
instance of rupture. 

BRIEF DESCRIPTION OF THE DRAWINGS 
,00161 FIGS. 1 A to 1C show cross-sectional views of one variation of a pyloric 
corking device designed to partially and/or intermittently obstruct a gastric opening m an 

unexpa.ded.partiallyunexp^ . 
[00 171 FIGS. 2A to 2D show side views of variations of the device utilizing occlusK>n 

members of different shapes. 

,0018] FIGS. 3A to 3C show eross-seetional views of another variation of the pylonc 

corking device. a . 

[0 019] FIG. 4A shows a side view of yet another variation of the devxce havmg a 

tapered bridging member. 

[0 020] FIG. 4B shows a side view of yet another variation of the devace havmg 

conical occlusion members held at a distance from one another. 

(0021] FIGS. 5A and 5B show side views of yet another variation of the device 

having a single occlusion member and alternative anchor members. 

l0 0221 FIGS. 6A to 6C show cross-sectional views of the stomach and one vanaUon 

for nasogastric (or endoscopic) placement of a non-ingestible variation of the dev.ce. 

100231 FIGS. 7A to 7C show cross-sectional views of the stomach and another 

variation for nasogastric (or endoscopic) placement of a non-ingestible variation of the 

device. 
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10024] FIGS. 8A to 8D show cross-sectional views of the stomach and yet another 
variation for placement of a variation of the device through ingestion. 
100251 FIGS. 9A to 9D show cross-sectional views of the stomach and yet another 
variation for placement of another variation of the device through ingestion. 
[00261 FIGS. 10A to 10D show cross-sectional views of the stomach and one 
variation for removal of the device. 

[0027] FIGS. 1 1 A and 1 IB show top and perspective views, respectively, of an 
alternative variation of the device incorporating multiple prongs designed to 
intermittently obstruct the pyloric valve. 

[00281 FIGS. 12A and 12B show side and top views, respectively, of another 
variation of the device incorporating m ultiple prongs designed to intermittently obstruct 

the pyloric valve. 

,„0Z9, FIGS. 13A to 13D show cross-sectional views of an alternate use of the 
device for preventing gastroduodenal reflux during tube feeding. 
,00301 FIGS. 14A to 14D show cross-sectional views of an alternative use of the 
device in combination with one or several gastric fillers. 

DETAILED DESCRIPTION OF THE INVENTION 
,00311 FIGS. 1 A to 1C are cross-sectional views showing the expansion, respectively, 
ofonevariahonofapyloriccorkiugdevicewhichisdesignedtoparttallyand/or 

intermittent,, obstruct a gastric opening, particular,, the pyloric valve. In thts parhcular 
variation, FIG. 1 A illustrates the device 4 in an unexpanded or uninflated state and ready 
for delivery and/or insertion into me pyloric valve. FIG. IB shows the distal occluston 
m ember 14 in an expanded state. In use, once the device 4 has been placed, e.g., tn the 
pyloric region or beyond, me distal occlusion member 14 may be inflated through the 
influx of any number of biocompatible fluids or gases, e.g., saline, water, air, mtrogen, 
etc through the tubing 8 leading to the inflation port 6, which may be self-sealmg. 
Tuning 8 may include any number of delivery tubes such as catheters, endoscopes, etc. 
,00321 The distal occlusion member 14 may be configured to inflate before the 
inflation of proximal occlusion member 16 by fabricanng the inflatable member 
occlusion member 14 with a materia, which is more easily distensible relative to a 
material of.be pmximal occlusion member 16. Materials which may be used m 
fabricating the occlusion members 14, 16 may include any number of materials such as 
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silicone, silicone elastomers, latex, polyurethane, PTFE, FEP, etc. Alternatively, self- 
expanding materials, such as foam or hydrogels which typically expand upon contact with 
fluids, may be utilized within the occlusion members 14, 16. If such self-expanding 
materials are utilized, they may be disposed in the occlusion member 14, 16 and a fluid 
such as saline, may be infused to expand the materials. Different self-expanding 
materials may be incorporated in the distal occlusion member 14 than in the proximal 
occlusion member 16 to obtain differing radial pressures exerted by the expanding 
materials. 

[0033] In yet another alternative, an expanding scaffolding may be utilized within 
each of the occlusion members 14, 16. Such a scaffold may be made of a shape memory 
alloy or super-elastic alloy, such as Nitinol. The scaffold may be compressed into a 
delivery configuration and then either allowed to expand into the desired occlusive shape 
by self-expansion or by supplying an activation energy, e.g., electrical, heat, RF energy, 
etc. In either case, the distal occlusive member 14 may be positioned distal of the pyloric 
valve and then inflated or expanded into its larger configuration. It may then be pulled 
proximally against the pyloric annulus, at which point proximal occlusive member 16 
may be inflated or expanded by infusion through port 6, as shown in FIG. 1C. With both 
occlusion members 14, 16 inflated or expanded, bridging member 10 connecting the two 
may span the pylorus. Bridging member 10 may be of various diameters, e.g., 1 mm and 
less (in order to not significantly reduce pyloric sphincter diameter) or up to 8-10 mm in 
diameter (to severely reduce the functional diameter of the pyloric sphincter and achieve 
obstruction of flow in this manner as well). 

[0034] Bridging member 10 may be designed to have a flexible length sufficient to 
allow the occlusion members 14, 16 to maintain its position with respect to the pyloric 
valve yet still enable the members 14, 16 to move. Proximal occlusion member 16 may 
move from fully obstructing the pyloric valve to moving proximally of the pyloric valve 
to the extent that distal occlusion member 14 allows member 16 to move. This movement 
may be elicited by the natural movements of the gastric lumen (stomach) and muscles 
surrounding the pyloric valve. Thus, when proximal occlusion member 16 is moved 
proximally, the pyloric valve is only partially obstructed and may allow for the 
intermittent passage of food-between the bridging member 10 and the valve. Because any 
food within the stomach is retained for longer periods of time, feelings of satiation may 
be initiated sooner and prolonged so that the patient consumes less food. Moreover, to 
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allow for the relative movement of the occlusion members 14, 16, bridging member 10 
may be of a length which is sufficient to allow for its placement through the pylonc valve 
(or through another gastric opening) such that there is sufficient tolerance for the 
occlusion members 14, 16 to move proximally and distally relative to the pylonc valve. 
For instance, in the event that a patient's pyloric valve extends about 2 cm in length, the 
bridging member 10 is preferably longer than 2 cm, for example, up to 5 cm in length. 
Moreover, while occlusion members 14, 16 are inflatable or expandable, bridging 
member 10 itself may be configured to inflate or expand in diameter. 
[00351 A visible dye or marker, preferably being highly visible, may optionally be 
infused into one or both of the occlusion members 14, 16 to function as a safety measure. 
Alternatively, one or both of the occlusion members 14, 16 may optionally be fabricated 
from a material which is highly visible and visually distinct from tissue so that in the 
unlikely event of an occlusion member 14, 16 rupturing, the dye or pieces of the 
occlusion member 14, 16 may become visible once passed from the body. This may 
indicate to the patient or physician that a rupture of the device has occurred. 
[0036] Another variation may incorporate slow-releasing drugs infused into the 
materials covering the device or materials incorporated into the device. These drugs, 
which may be any number of drugs, may slowly infuse into the patient by drug release 
into the intestinal tract or through contact with the patient. Alternatively, the devices may 
incorporate electrical stimulation technologies. For instance, electrical probes may 
extend from a surface of the device for insertion into the surrounding tissue or electrodes 
may be formed over a surface of the device instead. 

[0037] In yet another alternative, the occlusion members 14, 16 may be covered by an 
erodable or biodegradable covering over one or both members 14, 16. Such a covering 
may be configured to constrain one or both members 14, 16 and once the device has been 
ingested or placed within the gastric lumen, contact with the surrounding fluids may 
naturally erode the covering thus allowing the covered occlusion member to expand or 
inflate. In another variation, proximal and distal occlusion members may each be covered 
by different materials each configured to erode at differing rates or in different 
environments, as described in further detail below. 

[0038] In the variation shown in FIGS. 1 A to 1C, the device 4 may include an 
optional lumen 18 defined through the device 4. Optional lumen 18 may allow for the 
passage of fluids and food through the device 4 entering the lumen 18 through entry port 
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2 and exiting through the exit port 20. The lumen 18 may be designed to allow for the 
passage of a reduced volume of food through the device 4, in which case the device 4 
shown may be configured with a relatively shortened bridging member 10 to inhibit the 
relative movement of the device 4 relative to the pylorus. With this variation, the lumen 
18 has been configured so that it may be capable of actively pumping or metering the 
contents of the gastric lumen 74 into the intestine 76 through the device 4. In such a case, 
the need for the device 4 to be able to move to un-occlude the pyloric valve is removed. 
As shown in the figures, an optional pump or active metering valve 12 may be 
incorporated into the device 4. Pump or valve 12 may be configured to simply open and 
allow for the passage of the stomach contents through lumen 18 and valve 12 upon 
sensing the presence of foreign objects, such as food, in the stomach or upon sensing a 
predetermined pressure from the contents. Other sensing parameters may include 
temperature and pH levels. Alternatively, the pump or valve 12 may be configured to 
actively pump the stomach contents through the lumen 18 via a pumping mechanism 
automatically activated by pump or valve 12 or externally activated by the patient or 
physician through wireless communication. In the case where the device is configured 
with a valve 12, the valve may be configured as a uni-directional valve to allow the flow 
of fluids and food only from the stomach to the intestinal tract. 
[0039] The device 4 could have any shape provided that the shape and/or total 
volume of the proximal occlusion member 16 is sufficient to prevent its passage through 
the pyloric valve and into the intestines. FIGS. 2A to 2D show side views of different 
shape variations which are possible for use as occlusion members. For instance, FIG. 2A 
shows a side view of a device variation 22 in which proximal and distal occlusion 
members 24, 26 have a cross-sectional shape along a longitudinal axis defined by the 
device 22 in the form of circles, to form spherical occlusion members. Although 
proximal and distal occlusion members 24, 26 are illustrated having equally sized 
diameters, the diameters may be varied depending upon the desired shape and device 
configuration. For instance, proximal occlusion member 24 may be configured to have a 
diameter larger than distal occlusion member 26. Alternatively, a device having the 
opposite configuration may also be utilized, although this may be less preferable. Lumen 
28 and pump or valve 12 may be optionally included, again depending upon the desired 
device configuration. 
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[0040] FIG 2B shows another device variation in which proximal and distal 
occlusion members 30, 32 may have a cross-sectional shape along a longitudinal axis 
defined by the device in the form of ellipses, to form ellipsoids. The major axes of the 
elliptically-shaped occlusion members 30, 32 is preferably oriented perpendicularly 
relative to the longitudinal axis of the device in this variation, although various angles 
may be formed as well. FIG. 2C shows the variation in which proximal and distal 
occlusion members 34, 36 may be formed as triangles, to form conically-shaped 
occlusion members. In this variation, bridging member 38 may be minimal in length and 
may simply be formed by the intersection of the occlusion members 34, 38 to form a 
waist region. FIG. 2D shows yet another variation in which proximal and distal occlusion 
members 40, 42 may be formed as diamond shapes, to form a variation of comcally- 
shaped occlusion members. This variation may also form a waist region 44. 
[0041] Although these variations show specific shapes, these are merely intended to 
be illustrative of the various types of shapes which may be utilized and is not intended to 
be limiting. For instance, any shape, such as rectangles, squares, etc., which may 
function to occlude a gastric opening and prevent the device from falling therethrough 
may be utilized and are within the scope of this disclosure. Moreover, various 
combinations of the different shapes as occlusion members on a single device may also be 
utilized, such as a device having a distal occlusion member in the shape of a sphere and a 
proximal occlusion member in the shape of a cone. 

[0042] FIGS. 3 A to 3C show cross-sectional views of another variation of a pyloric 
corking device which is also designed to intermittently obstruct a gastric opening. 
Similar to the device shown in FIGS. lAto 1C, this particular variation omits the use of a 
lumen defined through the entire device 46. This device 46 may also incorporate any of 
the features described above for expanding the occlusion members. For instance, foam of 
varying expansion pressures may be utilized to ensure that expansion occurs in the distal 
. occlusion member 50 prior to expansion in the proximal occlusion member 48 upon the 
injection of a fluid, e.g., saline or water, into the device 46. The device 46 has been 
designed though, so that the influx of fluids from the infusion tubing 8 through the entry 
port 6 is channeled through the lumen 52 of the central portion from the proximal 
occlusion member 48 to the distal occlusion member 50. The device 46 may also be 
placed in the same manner as the device of FIGS. 1 A to 1C, as described in further detail 
below This variation may also incorporate an inflation port 6, which may be metallic, so 
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that removal of the device 46, if necessary, can be accomplished through the simple 
placement of a magnetically tipped suction catheter. The catheter, when appropnately 
placed, may cause the device to deflate by applying a suction force to facilitate the easy 
removal of the device 46 from the pyloric valve. The device 46 can thus be removed 
through any endoscopic or percutaneous approach, e.g., an oro- or naso-gastnc approach. 
While this variation may have a lumen 52 connecting the proximal 48 and distal 50 
occlusion members, this lumen 52 may be closed to gastric space and instead be used to 
communicate an inflation fluid to inflate the occlusion members 48, 50. The occlusion 
members of the device 46 may have any shape as described above, for instance in FIGS. 

lAto2D. . . 

(0043] Yet another variation of the device is shown in FIG. 4A. In this variation the 
device 54 may have a bridging member 60 which is tapered. The bridging member 60 
may be tapered to become wider along its length from the distal occlusion member 58 to 
the proximal occlusion member 56. The tapered bridging member 60 maybe utilized to 

facilitate movement of the device 54 to un-occlude the pyloric valve. As the pyloric 
valve contracts about the bridging member 60, the taper may aid in moving the device 
proximally. The angle of the taper may be varied, depending upon the desired results, as 
may the size and shapes of the occluding members 56, 58. 

[0044] FIG. 4B shows yet another variation similar to that shown above. In this 
variation, the device 55 may have occlusion members 57, 59 having conically-shaped 
members which are connected via a bridging member 61 . This bridging member 61 may 
have a length which holds occlusion members 57, 59 at a distance from one another 
sufficient to enable the device 55 to move relative to the pyloric valve. The device 55 
may inflate or expand the occlusion members 57, 59 using any of the methods disclosed 
herein and the device 55 may also optionally incorporate a central lumen and a passive or 
active valve or pumping mechanism, if desired. 

[0045] In yet another variation, the distal occlusion member may be omitted entirely. 
FIG 5A for instance, shows a side view of an alternative variation 62 in which the 
bridging member 66 may extend at some length, e.g., 5 cm or greater, from a proximal 
occlusion member 64. The bridging member 66 may be placed within the intestinal tract, 
e g the duodenum, while held in place by the proximal occlusion member 64 abutting 
the pyloric valve. The positioning of the proximal occlusion member 64 relative to the 
pyloric valve may be maintained by the frictional forces generated by the bridging 
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member 66 rubbing against the walls the intestinal tract. The occlusion member 64 may 
function in the same manner as described above in intermittently un-occluding the pyloric 
valve during stomach contractions and movement, but may be held in place by the length 
of the bridging member 66. Although the distal end of the bridging member 68 may be 
free-floating in the intestinal tract, it may optionally be weighted by a weight 68 or by a 
number of hooks or barbs 72 for attachment to the intestinal walls, as shown in the device 
70 of FIG. 5B. 

[0046] It is furthermore within the scope of this disclosure that certain features 
between the different device variations described herein may be incorporated into various 
combinations. For instance, a device having a proximal occlusion member having a 
spherical shape and a distal occlusion member having a conical shape may be utilized. 
As a further example, this device may also incorporate various methods to inflate or 
expand the distal occlusion member in a different manner as the proximal occlusion 
member. Moreover, this device may also have a biodegradable covering over only one 
occlusion member and may also incorporate the valve and/or pump integrated within the 
device and may also optionally include a lumen defined throughout the length of the 
device. These examples are merely intended to be illustrative of the various combinations 
which may be employed by combining various aspects from different variations described 
herein and are intended to be within the scope of this invention. 

[0047] FIGS. 6A to 6C show cross-sectional views of the stomach and one variation 
for nasogastric (or endoscopic) placement of a non-ingestible, active variation of the 
device 4. As the device 4 is delivered through the esophagus 78, it may be in a 
compressed, un-inflated, or un-expanded configuration, as shown in FIG. 6A, while being 
positioned via the optional tubing 8. Once the device 4 has been positioned to span the 
pylorus with the occlusion members in the stomach 74 and duodenum 76, respectively, 
the device 4 may be inflated or expanded using any of the methods described above, as 
shown in FIG. 6B. The tubing 8 may then be detached and the device 4 left in place, as 
shown in FIG. 6C. 

[0048] FIGS. 7A to 7C show cross-sectional views of the stomach and another 
variation for nasogastric (or endoscopic) placement of a non-ingestible, passive variation 
of the device 46. As above, the device 46 may be advanced through the esophagus 78 
while in a compressed, un-inflated, or un-expanded configuration, as shown in FIG. 7A. 
As shown in FIG. 7B, once the device 46 has been placed spanning the pylorus with the 



12 



occlusion members in the stomach 74 and duodenum 76, respectively, the device may be 
inflated or expanded and the tubing 8 may be detached and the device 46 left in place, as 
shown in FIG. 7C. 

[0049] FIGS. 8A to 8D show cross-sectional views of the stomach and yet another 
variation for placement of a passive embodiment of the device 80. As shown in FIG. 8 A, 
the device 80 may be simply ingested. As it enters the stomach 74, gastric fluids may 
erode an acid sensitive coating over the inflation port of the proximal occlusion member 
82. Once the coating has degraded, the proximal occlusion member 82 may be 
configured to expand or inflate, as shown in FIG. 8B. Once the expansion or inflation has 
occurred, the device 80 will remain in the stomach 74 and eventually the distal occlusion 
member 84 may pass into the duodenum 76 while still in its un-expanded or un-inflated 
state due to the natural contractions of the stomach, as shown in Fig 8C. Once the distal 
occlusion member 84 has passed into the duodenum 76, an alkaline sensitive coating over 
the distal occlusion member 84 may be eroded and expansion or inflation of the distal 
occlusion member 84 will occur with the device spanning the pyloric valve, as shown in 
Fig 8D. The covering over the distal occlusion member 84 may be configured to erode 
only once it has contacted the acidic environment specific to the duodenum 76, where the 
pH level is approximately 6. In order to facilitate removal, the two occlusion members 
82, 84 may be connected by a central, hollow lumen 86, as described above, with a barrier 
88 designed to rupture upon the application of a predetermined pressure level. Thus, with 
application of a vacuum having the appropriate pressure level, the barrier 88 may be 
configured to rupture and the entire device 80 may be deflated. 

[0050] FIGS. 9A to 9D show cross-sectional views of the stomach and yet another 
variation for placement of a passive variation of the device 90 through ingestion. In this 
alternative variation, the device 90 can be ingested orally. As the device 90 enters the 
stomach 74, shown in FIG. 9A, both the proximal and distal occlusion members 82, 92, 
respectively, may be configured to inflate upon erosion of acid-sensitive coatings over the 
inflation port or device 90, as shown in FIGS. 9B and 9C. Once inflation or expansion 
has been accomplished, the distal occlusion member 92 will eventually be passed due to 
its smaller size (approximately the diameter of the dilated pyloric valve 5-15 mm) while 
the proximal occlusion member 82 will remain in the stomach 74 due to its larger size, 
e.g., 15 mm or greater in diameter and up to 60 mm in diameter due to physiologic 
limitations in the pyloric region of the stomach, as shown in FIG. 9D. Thus, one 
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occlusion member 92 may be designed to be small enough to be passed through the 
pyloric valve while the proximal occlusion member 82 may be designed to be retained in 
the stomach 74 with both occlusion members 82, 92 inflating in the stomach 74. 
[0051] FIGS. 1 OA to 10D show cross-sectional views of the stomach 74 showing one 
variation for removal of the device 80 (passive variation illustrated). The device 80 is 
shown in FIG. 10A between the stomach 74 and the duodenum 76. As seen in FIG. 10B, 
a magnetic tipped suction catheter or endoscope 94 is introduced and the device 80 may 
be deflated and removed, as shown in FIGS. 10C and 10D. hi contacting the inflation 
port 6 with the catheter 94, the tip may be configured with an electrical contact as an aid 
in determining whether the catheter 94 has properly contacted the inflation port 6. 
Alternatively, the device 80 may be removed through endoscopy or it may be designed to 
degrade over time and eventually be passed through the intestines. 
[0052] FIGS. 1 1 A and 1 IB show top and perspective views, respectively, of an 
alternative variation for the device which may reside solely in the stomach. This 
particular variation may incorporate multiple prongs 100, 102, 104, 106, 108, 110 
designed to intermittently cork the pylorus. In this variation, an expansile material 96 
may be appropriately shaped in order to promote occlusion of the pylorus. The device 
may be ejected from the pylorus due to contractions, but may be re-inserted through one 
of the various prongs. As a further measure, the device may define multiple apertures 98 
through each set of prongs to prevent complete obstruction of the pyloric valve. 
[0053] FIGS. 12A and 12B show side and top views, respectively, of another 
variation of the device of FIGS. 1 1 A and 1 IB. In this variation, a fewer number of 
multiple prongs 112, 114, 116, 118 may be utilized and each prong may also define an 
aperture 120 therethrough. However, as shown in this variation, each of the prongs may 
be flexible and tapered or rounded to prevent damage to the surrounding tissue. 
[0054] FIGS. 1 3 A to 1 3D show cross-sectional views of an alternative use of the 
devices described herein. In this variation, the device may be utilized in the prevention of 
gastroduodenal reflux during tube feeding. As shown, the device 124 is similar to 
variations described above; however, in this variation, a lumen 132 defined through the 
device 124 for tube feed delivery may define an outlet 134 designed to be positioned in 
the duodenum 76. The proximal portion of the device 124 may also be attached to a 
feeding tube 126 and an inflation tubing 130. Feeding tube 126 may be used to deliver 
tube feeds through the lumen 132 directly to the duodenum 140 while the inflation tubing 
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130 may be used to inflate an inflatable pyloric spanner or bridging member 136 during 
tube feeding to prevent reflux of delivered material 140. The device 124 can also 
incorporate a third tube 128 which may provide for aspiration of the gastric contents 138 
to prevent reflux of the delivered material into the lungs and to decompress the stomach 
74. The proximal portion of the occlusive member can either maintain its inflated or 
expanded state or it can be decompressed at times to relieve pressure on the pyloric valve. 
In this variation, a percutaneous approach is shown, but a nasogastric approach or another 
approach is possible. 

[0055] FIGS. 14A to 14D show cross-sectional views of yet another alternative use 
with devices of the present invention. As shown in FIGS. 14A to 14C, a device 90 may 
be placed to occlude the pyloric valve. In this case, the device 90 is shown as having 
been ingested, although placement of the device 90 may be effected via any of the 
methods described above. As shown in FIG. 14D, the addition of one or several gastric 
fillers 142, e.g., inflatable gastric balloons, expandable scaffolding, or any other number 
of space-occupying devices generally known in the art, may be utilized. In this variation, 
the device 90 may be placed and then the gastric fillers 142 may be introduced. The 
device 90 may be utilized to ensure that the gastric fillers 142 are not passed through the 
pyloric valve until they are sufficiently small, thereby allowing for non-degradable 
substances to be utilized without the concomitant risk of small bowel obstruction. 
[0056] The applications of the inventive devices discussed above are not limited to 
certain treatments, but may include any number of maladies. Modification of the above- 
described methods and devices for carrying out the invention, and variations of aspects of 
the invention that are obvious to those of skill in the art are intended to be within the 
scope of the claims. Moreover, various combinations of aspects between examples is also 
contemplated and is considered to be within the scope of this disclosure. 
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